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REMARKS 

Reconsideration of the present application, as amended, is respectfully requested. 

A. STATUS OF THE CLAIMS 

As a result of the present amendment, claims 1-20 are presented in the case for continued 
prosecution. 

Claim 1 has been amended to set forth more specifically what Applicants believe to be their 
invention and further distinctly differentiate the instant invention. Support can be found, for 
example, in Figures 1, 2, and 4; page 14, lines 5-6; from page 14, line 20 to page 15, line 5; from 
page 23, line 17, to page 24, line 6; and page 26 lines 6-11 . 

No new matter has been added. 

B. SUMMARY OF INVENTION 

The present invention provides a novel arrangement of a blood pump wherein the blood 
pump actuator comprises a motor unit, a cam unit and a bellows unit. The cam unit comprises a 
cylindrical cam which encircles the motor and rotates around the motor. The cylindrical cam has a 
cam guide having a cam surface which varies in axial position around the cylindrical cam. The 
bellows has a lower bellows extension part which follows the cam surface of the cylindrical cam as 
the cam rotates around the motor, to convert rotation motion of the motor to rectilinear reciprocating 
motion of the lower bellows plate to repeatedly expand and contract the bellows. In addition to the 
overall arrangement of the blood pump, it is the bellows and mechanism of the current blood pump 
actuator that distinguishes it from prior art. 

C. CLAIM REJECTIONS UNDER 35 U.S.C. $ 102(b) 

On pages 2-5, claims 1-3, 5, 7, 10, and 15-17 as allegedly being anticipated by Heilman (US 
6,066,085). Applicants respectfully traverse. 

The Examiner has maintained the rejection made on the previous office action and further 
stated that Heilman 's device inherently provides a fluidic pressure output to drive the blood pump 
considering the closed volume of the bellows 20 operates based on mechanical means compressing 
and expanding an enclosed compartment, creating air pressure changes that drive fluid in and out of 
the bellows. 
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As amended herein, the instant claim 1 provides a blood pump actuator comprising a bellow 
containing a non-blood fluid to provide fluidic pressure output to drive the blood to be pumped . On 
the other hand, Heilman does not teach using non-blood fluid nor the cam unit comprising a 
cylindrical cam which encircles the motor and rotates around the motor or a bellow containing a 
non-blood fluid. 

Further, the novel claimed arrangement is not disclosed by the prior art cited . Applicants 
respectfully provide below with representative Figures from Heilman and the instant invention for 
the convenience of the Examiner to compare the distinctive structure of the instant invention. 

The primary Heilman reference does not disclose a cam unit comprising a cylindrical cam 
which encircles the motor and rotates around the motor, or a lower bellows extension part which 
follows the cam surface of a cam guide, which surface varies in axial position around the cylindrical 
cam. For example, the cam in Heilman does not encircle the motor, but instead is displaced axially 
from the motor as shown in its Figure 14, 15 or 17. The cam arrangement is also much different 
from the claimed arrangement. 

Figure 1 of the instant invention (copy shown below) illustrates more clearly that the blood 
pump actuator 100 and blood pump 200 are distinct bodies, which are connected by connection tube 
180. The instant invention allows the placing of the blood pump 200 and blood pump actuator 100 
in desirable locations, either farther or closer, connected through connection tube 180. 
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Therefore, the instant claim 1, as amended herein, is distinguishable from Heilman in a way 
explained above and more, and thus, not anticipated by Heilman. 

As a result of the amendments and the reasons above, thus, Applicants respectfully request 
this rejections being withdrawn. 

C. CLAIM REJECTIONS UNDER 35 U.S.C. $ 103(a) 

On pages 5-11, claims 4, 6, 8-9, 11, 12-14, 18-19, and 20 are rejected, as allegedly being 
obvious over the cited references. Applicants respectfully traverse. All of these rejected claims are 
depending from claim 1 or its depending claims. Thus, Applicants respectfully would like to draw 
the Examiner's attention that the scope of these claims to be considered within the limiting scope of 
the independent claim from which they are depending from, claim 1 in this case. As amended 
herein, claim 1 provides a noble blood pump actuator, and thus, it is urged that the depending claims 
should be non-obvious over the cited references, if the independent claim is found to be non- 
obvious. Nevertheless, Applicants below provide reasons more specifically for each rejection. 

On page 5, claim 4 is rejected as allegedly being obvious over Heilman. Applicants 
respectfully traverse. 

In addition to what have been explained above, Heilman does not teach, suggest, or motivate 
the one skilled in the art to use a non-blood fluid in the blood chamber. It rather discourages and 
teaches away from using a non-blood fluid in the blood chamber - allegedly the equivalent to the 
bellows unit of the present invention by focusing on single chamber concept. Applicants 
respectfully would like to draw the Examiner's attention to column 6, lines 49-52 and 54-57 where 
Heilman specifically teaches that "as the blood pump 10 squeezes the blood chamber 20, the blood 
pump 20 becomes thinner by the volume of ejected blood ." (Emphasis added). Also, in column 6, 
lines 54-57, Heilman states that "this can be a distinct advantage over conventional blood pump 
assemblies which require an artificial gas filled chamber for compliance." 

Thus, it is urged that the instant claim 4 combined with claim 1, as amended herein, is not 
obvious over Heilman. Applicants would like to respectfully draw the Examiner's attention to the 
fact that Heilman's teaching is directed to a blood pump itself, while the present invention is a blood 
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pump actuator that provides the force to drive the blood pump. In addition, in Heilman, it is the 
mechanic power of the movable plate (28) compressing chamber (20) that drives out the blood. In 
Heilman, the blood is contained in the compressing chamber (20). In the present invention, the 
bellows unit within the blood pump actuator generates fiuidic pressure, where the fluid is a non- 
blood fluid , to transfer blood in and out of the blood chamber. 

The present invention also provides unexpected advantages . Due to the mechanical 
structure, the blood pump system of Heliman can cause to destroy blood corpuscles in the blood 
chamber when the movable plate (28) pushes the blood chamber (20). However, the present 
invention pumps blood in the blood pump without destroying blood cells, since the blood pump 
works by the non-blood fluid pressure. 

Thus, the instant claim 4 is not obvious over Heilman. 

On pages 6-7, claims 6, 8, and 9 were rejected as allegedly obvious over Heilman in view of 
Murakami (US 5,655,953). Heilman teach a cam guide with sine curve shape while Murakami 
reference is related to a vehicle compressor required rapid cooling wo there is a demand for 
compressor discharging larger volume without enlarging its size. So Murakami teaches a wave cam 
compressor where the wave can surface, during one rotation of the wave cam, has a shape of a 
double sine wave curve. The teaching of Murakami is focused on a wave cam whose surface is 
entirely convex in order to prolong the life or the grinding stone. However, the secondary reference 
fails to remedy the deficiencies of Heilman and combination of the references would not provide a 
blood pump actuator which contains the features as in the instant claims 1 and 6, 8, or 9. Thus, 
claims 6, 8 and 9 are not obvious over Heilman in view of Murakami. 

On page 7, claim 1 1 was rejected as allegedly obvious over Heilman in view of Lapeyre (US 
4,623,530). The Lapeyre reference does not have a cylindrical cam which encircles and rotates 
around the motor. Thus, the secondary reference fails to remedy the deficiencies of Heilman and 
combination of the references would not provide a blood pump actuator which contains the features 
as in the instant claims 1 and 1 1 . Thus, claim 1 1 is not obvious over Heilman in view of Lapeyre. 

On pages 7-9, claims 12-14 were rejected as allegedly obvious over Heilman in view of 
Lapeyre and in further view of Dmitruk (SU 816,458). In addition to what was said about Heilman 
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and Lapeyre above, Dmitruk teach a heat converter for a artificial circulation system. 
However,Dmitruk fails to remedy the deficiencies of Heilman and combination of the references 
would not provide a blood pump actuator which contains the features as in the instant claims 1 and 
any of 12-14. Thus, claim 12-14 are not obvious over Heilman in view of Lapeyre and in further 
view of Dmitruk. 

On pages 9-10, claims 18 and 19 were rejected as allegedly obvious over Heilman in view 
of Faries (US 7,238,171). Faries teach a system for controlling pressurized infusion of intravenous 
fluids. However, Faries fails to remedy the deficiencies of Heilman and combination of the 
references would not provide a blood pump actuator which contains the features as in the instant 
claim 1 and 18 or 19. Thus, claims 18 and 19 are not obvious over Heilman in view of Faries. 

On pages 10-11, claim 20 was rejected as allegedly obvious over Heilman in view of 
Reinicke (US 4,557,726). Reinicke teach an implantable device for medication dispensing. 
However, Reinicke fails to remedy the deficiencies of Heilman and combination of the references 
would not provide a blood pump actuator which contains the features as in the instant claim 1 and 
20. Thus, claim 20 is not obvious over Heilman in view of Faries. 

As explained above, none of the other secondary references cited appear to disclose the 
novel claimed feature discussed above to remedy the deficiencies of Heilman. Thus, combination 
of the cited references would not provide the instantly claimed invention. Furthermore, none of the 
cited references teach, suggest, or motivate the skilled one in the art to use non-blood fluid, such as 
air, to pump the blood as in the instant invention. Applicants urge that it would not have been 
obvious to combine the references as suggested by the Examiner, because the designs are very much 
different and it has not been shown that the parts could be substituted or modified easily, within the 
technical grasp of one of ordinary skill in the art. 

As a result of the amendment and the reason above, thus, the Applicants urge that claims 4, 
6, 8-9, 11, 12-14, 18-19, and 20 are not obvious over the references cited and respectfully request 
the rejections being withdrawn. 

D. FEES 
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This response is being filed within the shortened period for response with a Request for 
Continued Examination and the required fee. Thus no further fees are believed to be due. If, on the 
other hand, it is determined that any further fees are due or any overpayment has been made, the 
Assistant Commissioner is hereby authorized to debit or credit such sum to Deposit Account No. 



Pursuant to 37 C.F.R. 1.136(a)(3), please treat this and any concurrent or future reply in this 
application that requires a petition for an extension of time for its timely submission as 
incorporating a petition for extension of time for the appropriate length of time. The fee associated 
therewith is to be charged to Deposit Account No. 02-2275. 

E. CONCLUSION 

In view of the actions taken and arguments presented, it is respectfully submitted that each 
and every one of the matters raised by the Examiner have been addressed by the present amendment 
and that the present application is now in condition for allowance. 

An early and favorable action on the merits is earnestly solicited. 



LUCAS & MERCANTI, LLP 
475 Park Avenue South 
New York, NY 10016 
Tel.: (212) 661-8000 
Fax: (212) 661-8002 



02-2275. 



Respectfully submitted, 
LUCAS & MERCANTI, LLP 




Yun H. Choe 
Reg. No. 61,798 
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